API*-22-05 15:25 FROM-Dinsnore 4 Shohl Dayton 9374496405 T-379 P. 004/01 1 F-478 

a 

Serial No.: 10/664,329 
Ait Unit: 1745 

Amendment to the Claims 

This listing of claims will replace all prior versions and listings of claims in the 
application. 

1. (Original) A method of operating a fuel cell system, said method comprising: 
configuring said system to include: 

at least one fuel cell comprising an anode, a cathode and a membrane disposed 

between said anode and cathode; 
an anode flowpath configured to couple said anode to a fuel source; and 
a cathode flowpath configured to couple said cathode to an oxygen source, said 
cathode flowpath including a recirculation loop disposed therein; 
decoupling said anode from said fuel source; 

recycling fluid disposed in said cathode flowpath through said recirculation loop; 
introducing fuel into said recirculation loop; 

;a said recycled fluid until said recycled fluid becomes substantially 

oxygen-depleted; and 

introducing said substantially oxygen-depleted fluid into said anode flowpath such that 
any fluid previously resident therein is substantially purged therefrom. 

2. (Original) The method according to claim 1, wherein said step of configuring said system 
comprises the additional step of fluidly coupling a pressure source to at least one of said fuel 
source and said oxygen source. 

3. (Original) The method according to claim 2, comprising the additional step of 
pressurizing fluid contained within said recirculation loop. 

4. (Original) The method according to claim 1, wherein said recycling step further 
comprises closing a cathode exit valve disposed within said recirculation loop. 
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5. (Original) The method according to claim 4, wherein said recycling step further 
comprises opening a cathode flowpath recycle valve disposed within said recirculation loop. 

6. (Original) The method according to claim 1, wherein said step of introducing said 
substantially oxygen-depleted gas into said anode flowpath comprises opening a purge valve that 
fhiidly couples said cathode flowpath to said anode flowpath. 

7. (Original) The method according to claim 6, wherein said purge valve is disposed 
between said cathode and a cathode exit valve. 

8. (Original) The method according to claim 1, wherein said step of introducing fuel into 
said recirculation loop comprises adjusting a fuel inerting valve that fluidly couples said anode 
flowpath to said cathode flowpath. 

9. (Original) The method according to claim 1, wherein said system defines at least a first 
operational state where said system is generating electricity, a second operational state where said 
system is not generating electricity, and a third operational state transiently between said first and 
second operational states. 

10. , (Original) The method according to claim 9, wherein said decoupling, recycling, reacting 
and both introducing steps comprise said third operational state. 

11. (Original) The method according to claim 9, further comprising the step of filling said 
anode flowpath with fuel once said substantially oxygen-depleted fluid has substantially purged 
said anode flowpath. 

12. (Original) The method according to claim 11, wherein said step of filling said anode 
flowpath with fuel once said substantially oxygen-depleted fluid has substantially purged said 
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anode flowpath comprises fluidly isolating said anode flowpath from said cathode flowpath, and 
fluidly coupling said fuel source to said anode. 

13. (Original) The method according to claim 12, wherein said step of fluidly isolating said 
anode flowpath from said cathode flowpath comprises closing a purge valve disposed 
therebetween. 

14. (Original) The method according to claim 12, wherein said step of fluidly isolating said 
anode flowpath from said cathode flowpath further comprises closing a fuel inerting valve 
disposed therebetween. 

15. (Original) The method according to claim 12, wherein said step of fluidly coupling said 
fuel source to said anode comprises opening a fuel supply valve disposed within said anode 
flowpath. 

16. (Original) The method according to claim 11, comprising the additional step of placing 
said system in said first operational state. 

17. (Original) The method according to claim 16, comprising the additional step of adjusting 
flow of said fuel until steady state operation is achieved. 

18. (Original) The method according to claim 11, comprising the additional step of bleeding 
fluid from said oxygen source into said anode to assist said first operational state. 

19. (Original) The method according to claim 18, wherein said bleeding step comprises 
opening a purge valve that fluidly couples said cathode flowpath to said anode flowpath. 

20. (Original) The method according to claim 11, comprising the additional step of bleeding 
fuel from said fuel source into said cathode to assist said first operational state. 
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21 . (Original) The method according to claim 20, wherein said step of bleeding fuel into said 
cathode comprises opening a fuel inerting valve that fluidly couples said anode flowpath and said 
cathode flowpath. 

22. (Original) The method according to claim 1, comprising the additional step of regulating 
the amount of fuel being introduced into said cathode flowpath in order to maintain a 
substantially stoichiometric ratio between said fuel and said oxygen present in said recirculating 
fluid at least until said oxygen is substantially consumed in said reacting step. 

23. (Original) The method according to claim 22, wherein said step of regulating the amount 
of fuel comprises: 

sensing the amount of oxygen present in said recirculating fluid; and 
adjusting a fuel inerting valve that fluidly couples said anode flowpath to said cathode 
flowpath by an amount necessary to maintain said substantially stoichiometric ratio. 

24. (Original) The method according to claim 1, wherein said fuel is hydrogen-rich. 

25. (Original) The method according to claim 24, wherein said fuel is selected fiom the group 
consisting of methanol, hydrogen, methane and gasoline. 

26. (Original) The method according to claim 1 , wherein said oxygen source comprises air, 

27. (Original) The method according to claim 1, wherein said reacting step takes place in a 
combustor that is fluidly coupled to said cathode flowpath. 

28. (Original) The method according to claim 27, comprising the additional step of cooling 
products produced during said reacting step. 

29. (Original) The method according to claim 28, comprising the additional step of disposing 
a cooler between said combustor and said at least one fuel cell to effect said cooling step. 

! 6 

! PAGE 7f11 ^ ROfl) AT 4O2I2005 3:24:34 PIA (Eastern DayOgM Tone] ^ SVR:USPT&EFXRF-1/8 * DNI8:8729306 s CSfl>:9374496405 * DURATION (niTKSS):03-18 



APft-22-05 15:26 FROM-Dinsmore i Shohl Dayton 



9374496405 



T-379 P. 008/01 1 F-478 



Serial No.: 10/664,329 
Art Unit: 1745 

30. (Original) The method according to claim 1, wherein said reacting step takes place on a 
catalyst disposed on said cathode. 

31. (Original) The method according to claim 1, wherein said step of introducing said 
substantially oxygen-depleted fluid into said anode flowpath comprises fluidly coupling said 
cathode flowpath downstream of said cathode with an inlet location in said anode. 

32. (Original) The method according to claim 1 , comprising the additional step of filling said 
anode flowpath with air once said previously resident fuel has been substantially purged 
therefrom. 

33. (Original) The method according to claim 32, wherein said step of filling said anode 
flowpath with air is effected by closing a fuel inerting valve and opening a purge valve, each of 
said valves disposed between said anode flowpath and said cathode flowpath. 

34. (Original) The method according to claim 1, wherein said step of decoupling said anode 
from said fuel source is accomplished by closing a fuel supply valve. 

35. (Original) A method of preparing a fuel cell system for startup, said method comprising: 
configuring said system to comprise: 

at least one fuel cell comprising an anode, a cathode and a membrane disposed 

between said anode and cathode; 
an anode flowpath configured to couple said anode to a fuel source; 
a cathode flowpath configured to couple said cathode to an oxygen source, said 

cathode flowpath including a recirculation loop disposed therein; and 
a plurality of valves configured to establish fluid communication between said 
anode flowpath and said cathode flowpath; 
introducing fuel from said fuel source into said cathode flowpath; 
recycling fluid disposed in said cathode flowpath through said recirculation loop; 
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introducing fuel into said recirculation loop; 

reacting said fiiel with said recycled fluid until said recycled fluid becomes substantially 
oxygen-depleted; and 

introducing said substantially oxygen-depleted fluid into said anode flowpath such that 
any fluid previously resident therein is substantially purged therefrom. 

36. (Original) The method according to claim 35, wherein said step of introducing said 
substantially oxygen-depleted fluid comprises opening a purge valve that fluidly couples said 
anode flowpath to said cathode flowpath, and subsequently opening a fuel supply valve that 
fluidly couples said fuel source to said anode. 

37. (Original) The method according to claim 36, comprising the additional step of bleeding 
fluid from said oxygen source into said anode to facilitate low temperature starting. 

38. (Original) The method according to claim 37, wherein said step of bleeding air into said 
anode comprises opening a purge valve disposed between said cathode flowpath and said anode 
flowpath. 

39. (Original) The method according to claim 36, comprising the additional step of bleeding 
fuel from said fuel source into said cathode to facilitate low temperature starting. 

40. (Original) The method according to claim 39, wherein said bleeding fuel step comprises 
opening a fuel inerting valve that fluidly couples said anode flowpath to said cathode flowpath. 

41 . (Original) A method of transiently operating a fuel cell system, said method comprising: 
configuring said system to define at least a first operational state where said system is 

generating electricity and a second operational state where said system is not generating 
electricity, said system comprising: 

at least one fuel cell comprising an anode, a cathode and a membrane disposed 
between said anode and cathode; 

i 
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an anode flowpath configured to couple said anode to a fiiel source; 

a cathode flowpath configured to couple said cathode to an oxygen source, said 

cathode flowpath including a recirculation loop disposed therein; 
at least one valve disposed within said recirculation loop to selectively allow 

recirculation of fluid therethrough; 
a purge valve that fluidly couples said cathode flowpath to said anode flowpath; 
a fuel inerting valve that fluidly couples said anode flowpath to said cathode 

flowpath; and 
a pressure source coupled to said oxygen source; 
placing said system in one of said first or second operational states; 
decoupling said anode from said fuel source; 

arranging said at least one valve disposed in said recirculation loop such that said fluid 
pressurized by said pressure source can be recycled therethrough; 

arranging said fuel inerting valve such that fuel can be introduced from said fuel source 

into said cathode flowpath; 

reacting said fiiel with said recycled fluid until said recycled fluid becomes substantially 

/wvcypn-rienleted: and 

^ w A 

opening said purge valve such that said substantially oxygen-depleted fluid is introduced 
into said anode flowpath, thereby substantially purging said anode flowpath. 

42 -55 (Cancelled) 
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